In this paper, generalised intuitionistic fuzzy soft sets and relations on generalised intuitionistic fuzzy soft sets are defined and a few of their properties are studied. An application of generalised intuitionistic fuzzy soft sets in decision making with respect to degree of preference is investigated.
Introduction
In real life situation, most of the problems in economics, social science, medical science, environment etc. have various uncertainties. However, most of the existing mathematical tools for formal modeling, reasoning and computing are crisp, deterministic and precise in character. There are theories viz. theory of probability, evidence, fuzzy set, intuitionistic fuzzy set, vague set, interval mathematics, rough set for dealing with uncertainties. These theories have their own difficulties as pointed out by Molodtsov [1] . In 1999, Molodtsov [1] initiated a novel concept of soft set theory, which is completely new approach for modeling vagueness and uncertainties. Soft set theory has a rich potential for application in solving practical problems in economics, social science, medical science etc. Later on Maji et al. [4, 5, 6] have studied the theory of fuzzy soft set and intuitionistic fuzzy soft set. Majumder and Samanta [7] have generalised the concept of fuzzy soft set as introduced by Maji et al. [4] . As a generalisation of fuzzy soft set theory, intuitionistic fuzzy set theory makes description of the objective world more realistic, practical and accurate in some cases, making it very promising. The motivation of the present paper is to further generalise the concept of Majumder and Samanta [7] . In this paper, we have introduced generalised intuitionistic fuzzy soft set. Our definition is more realistic since it contains a degree of preference corresponding to each parameter. Relations on generalised intuitionistic fuzzy soft sets are defined and a few of its properties are studied. An application of generalised intuitionistic fuzzy soft set in decision making is presented.
Preliminaries
Definition 2.1.
[1] Let U be an initial universe set and E be the set of parameters. Let P (U) denotes the power set of U. A pair (F, E) is called a soft set over U where F is a mapping given by F : E → P (U). Let U = {x 1 , x 2 , · · · , x n } be the universal set of elements and E = {e 1 , e 2 , · · · , e m } be the universal set of parameters. The pair (U, E) will be called a soft universe. Let F : E → I U and µ be a fuzzy subset of E, i.e. µ :
U is the collection of all fuzzy subset of U. Let F µ be a mapping F µ : E → I U × I defined as follows: F µ (e) = (F (e), µ(e)), where F (e) ∈ I U . Then F µ is called generalised fuzzy soft set over the soft universe (U, E).
Here for each parameter e i , F µ (e i ) indicates not only the degree of belongingness of the elements of U in F (e i ) but also the degree of possibility of such belongingness which is represented by µ(e i ). Definition 2.6.
[5] Intrersection of two intuitionistic fuzzy soft sets (F, A) and (G, B) over a common universe U is the intuitionistic fuzzy soft set (H, C) where C = A ∩ B, and ∀ǫ ∈ C, H(e) = F (e) ∩ G(e). We write (F, A)∩(G, B) = (H, C).
Definition 2.7.
[5] Union of two intuitionistic fuzzy soft sets (F, A) and (G, B) over a common universe U is the intuitionistic fuzzy soft set (H, C) where C = A ∪ B, and ∀ǫ ∈ C, 
A few examples of continuous t-conorm are
Generalised intuitionistic fuzzy soft sets
Throughout the text, unless otherwise stated explicitly, U be the set of universe and E be the set of parameters and we take A, B, C ⊆ E and α, β, δ are fuzzy subset of A, B, C respectively. 
where µ, ν denotes the degree of membership and degree of non-membership. Then F α is called a Generalised intuitionistic fuzzy soft set over (U, E).
Here for each parameter e i , F α (e i ) indicates not only degree of belongingness of the elements of U in F (a) but also degree of preference of such belongingness which is represented by α(e i ).
Example 3.2. Let U = {s 1 , s 2 , s 3 , s 4 } be the set of students under consideration for the best student of an academic year with respect to the given parameters A ⊆ E and A = {r = "result", c = "conduct", g = "games and sports perf ormances"}. Let α : A → [0, 1] be given as follows: α(r) = 0.7, α(c) = 0.5, α(g) = 0. 6 We define F α as follows:
We write F α⊆ G β .
Example 3.4. Let G β be a generalised intuitionistic fuzzy soft set defined as follows: 
where µ H(e) (x) = µ F (e) (x) * µ G(e) (x), ν H(e) (x) = ν F (e) (x) ⋄ ν G(e) (x), δ(e) = α(e) * β(e).
Definition 3.6. The union of two generalised intuitionistic fuzzy soft sets F α and G β is denoted by F α∪ G β and defined by a generalised intuitionistic fuzzy soft set Theorem 3.8. Let F α , G β and H δ be any three generalised intuitionistic fuzzy soft sets over (U, E), then the following holds:
Proof. Since the t-norm function and t-conorm functions are commutative and associative, therefore the theorem follows.
Remark 3.9. Let F α , G β and H δ be any three generalised intuitionistic fuzzy soft sets over (U, E). If we consider a * b = min{a, b} and a ⋄ b = max{a, b} then the following holds:
But in general above relations does not hold.

Relation on generalised intuitionistic fuzzy soft sets Definition 4.1. Let F α and G β be two generalised intuitionistic fuzzy soft set over (U, E). Then generalised intuitionistic fuzzy soft relation (in short GIFSR
1 are defined as follows:
2 . Definition 4.5. The composition • of two GIFSR R 1 and R 2 is defined by
where R 1 is a relation from F α to G β and R 2 is a GIFSR from G β to H δ . Theorem 4.6. Let R 1 be a GIFSR from F α to G β and R 2 be a relation R 3 )(a, c) .
An application of generalised intuitionistic fuzzy soft set in decision making
There are several applications of generalised intuitionistic fuzzy soft set theory in several directions. Here we present application of generalised intuitionistic fuzzy soft set in a decision making problem. Suppose there are six boys in the universe U as U = {b 1 , b 2 , b 3 , b 4 , b 5 , b 6 } and the parameter set E = {e 1 , e 2 , e 3 , e 4 , e 5 , e 6 , e 7 , e 8 , e 9 }, where each e i , 1 ≤ i ≤ 9 indicates a specific criteria for boys. e 1 stands for "education qualification". e 2 stands for "hard working". e 3 stands for "responsible". e 4 stands for "government employee". e 5 stands for "non-government employee". e 6 stands for "businessman". e 7 stands for "family status". e 8 stands for "spiritual and ideal". e 9 stands for "handsome". Suppose a woman Miss. Y wishes to marry a man on the basis of her wishing parameter among the listed above. Our aim is to find out the most appropriate partner for Miss. Y. Suppose the wishing parameters of Miss. Y be A ⊆ E where A = {e 3 , e 4 , e 7 , e 9 } . In this paper, we have introduced the weighted intuitionistic fuzzy soft sets and soft relations with respect to preference. An application of this theory to solve a socialistic problem in a different approach has been investigated. It is expected that the approach will be useful to handle several realistic uncertain problems and give more perfect results.
